Abstract: Diffuse axonal injury (DAI) is a type of brain injury due to extensive lesions in white matter tract occurring over a wide area. It is one of the most common and devastating types of traumatic brain injury and major cause of unconsciousness and persistent vegetative state after head trauma. DAI occurs in about half of all cases of severe head trauma. The study was undertaken to correlate the GCS at time of admission and Grade of DAI with the outcome. Aim: -To correlate GCS Score and MRI grading with the outcome in DAI patients.
Introduction
Head injury includes injury to brain and other parts of head as scalp, skull and can be of open or closed types. Closed head injuries causes two major types of traumatic brain injury -Focal brain injury and Diffuse axonal injury. In focal brain injury, Orbitofrontal cortex, ventromedial prefrontal cortex and temporal pole are frequently damage because of shape of skull base. [1] DAI is one of the most common pathology of traumatic brain injury, occurring in both mild and severe cases and is one of the major causes of traumatic brain injury leading to coma. [2] It occurs most often in RTA, fall or assaults in which strong inertial force causes axons to loose their normal elasticity and become brittle. [3] DAI occurs in 40-50% of traumatic brain Injury. [4] In DAI, subcortical neuronal damage results from stretching and shearing of axons as brain moves inside skull. Histopathologically DAI is characterized by Wallerian type axonal degeneration in parasagittal white matter, corpus callosum and dorsal upper brainstem due to shearing forces by acceleration, deceleration or rotation of brain. [5] In DAI brain damage was thought to occur diffusely in white matter [6] while the effect on Grey matter or whole brain is poorly understood. Diffuse degeneration of cerebral white matter was first defined by Strich in a study of patients with severe post-traumatic dementia in 1956. [7] The time course of pathological changes were established by Adams et al. [8] Diffuse axonal injury can be diagnosed using clinical signs and radiological evidence. Brain Magnetic Resonance Imaging (MRI) is the most sensitive method to diagnose diffuse axonal injury, especially in gradient echo image. [9, 10, 11] 
Method of Collection of data
After taking detailed history all patients were examined and investigated. Severity of head injury was assessed via modified Glasgow Coma Score and MRI brain. According to GCS head injury is classified as mild having GCS 14-15, moderate 9-13, and severe with GCS less than 8. We divided patients into three groups according to grade of MRI finding according to classification proposed by Adams. 
Discussion
Diffuse axonal injury (i.e., widespread damage to axons in white matter of brain) is well recognized severe posttraumatic head injury. [12] It is defined as prolonged post traumatic coma following injury without demonstrable intracranial mass lesion. [13, 14, 15] In 1956, Strich [7] defined the "diffuse degeneration of cerebral white matter" in a series of patients with severe post-traumatic dementia diffuse axonal injury is caused by acceleration-deceleration effects of mechanical input to head on shaking of brain within skull. [14, 15] This results in shearing or stretching of nerve fibres with consequential axonal damage. Mostly, this injury mechanism is caused by traffic accidents producing comparatively prolonged acceleration and is dependent on Direction, Magnitude and speed of head motion during injury. Diffuse axonal injury readily occurs in coronal acceleration of head and occasionally in sagittal or oblique direction. [16] In mild head injury lesions are localized to frontotemporal cerebral white matter and stronger rotatory acceleration causes additional lesions in corpus callosum and brain stem. Gannarelli et al [16] reported severe head injury has a tendency to cause deeper lesions. Adam et al established pathological changes in due time course [8] .In humans, instantaneous injury occurs to numerous axons in white matter of brain manifested by axonal retraction balls visible on microscopic examination. Gross lesion associated with severe diffuse axonal injury in humans consist of haemorrhagic tears in corpus callosum and dorsolateral quadrant or rostral brain stem. Several days later, microglial clusters appear and axonal retraction balls start to disappear. Months later bulk of white matter is reduced and and long tract degeneration is seen. [16] Diffuse axonal injury can be diagnosed clinically (level of consciousness and neurological deficits) and radiological findings. Zimmerman [17] reported first study of radiological diagnosis of diffuse axonal injury that includes small hemorrhagic lesion on corpus callosum, upper brainstem, corticomedullary junction, parasagittal area and basal Ganglia .Brain computed Tomography findings lack accuracy in prediction of patients outcome and do not correspond well to patient's GCS score or neurological state [10, 18] .
Brain MRI gradient echo imaging is far more sensitive than spin echo imaging on paramagnetic lesion such as hemorrhage or calcification for a long time , and is considered most sensitive for conforming presence of small hemorrhagic lesion in white matter, corpus callosum, and brain stem in diffuse axonal injury. [9, 10, 11] As the studies done by Gannarelli.T.A et al, R.kalff et al, and Levati et al shows that patients presenting with low GCS have poorer outcome but in our study in patients with GCS less than 8 the mortality was only 15% (7 out of 46) and in patients with GCS more than 8 the mortality was 25% (1 out of 4).
Oh.et.al and Kim et al reported worse outcome in patients with Grade II and III DAI, but in our study in patients with Grade I DAI mortality was 40% (2 out of 5) in Grade II DAI mortality was 14.21% (2 out of 14) and in patients with Grade III DAI mortality was 12.9% (4 out of 31) Better outcome seen our study can be due to early referral of patients, better neurocritical care, early tracheostomy, early recognition of complications and its management.
